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(57) Abstract: 

PURPOSE: An MOS transistor fabrication method is provided to 
improve an integration and restrain a short-channel effect by forming 
a gate electrode within a trench. 

CONSTITUTION: A method comprises the steps of forming a well(24) 
in an active region of a semiconductor substrate(21 ); forming a trench 
on the well(24); forming a gate oxide(26) at side walls and bottom of 
the trench and a spacer(27) at both side walls of the gate oxide(26); 
forming a gate electrode(28) on the gate oxide(26); and forming a 
heavily doped source and drain regions(31) and a lightly doped source 
and drain regions{32) in the semiconductor substrate(21 ). 




31 32 26 27 23 



COPYRIGHT 2000 KIPO 



Legal Status 

Date of request for an examination (19980908) 
Final disposal of an application (registration) 
Date of final disposal of an application (20000616) 
Patent registration number (1002732960000) 
Date of registration (20000902) 



1^-7}]^ ^12000-19080^(2000.04.06) l-^-.J 



^2000-0019080 



(51) Int. CI 
HOJL 21/331 



(19) CH£h&l^^g(KR) 
(12) ^H^S^(A) 

• (11) ^2000-0019080 

(43) Sn^n 2O00t3O4§OB^ 



(21) aaSJH 10-1998-0037004 

(22) ag^XF 199ftjQ9UQ8gi 



(?D asei ecH&sai ^sim ass- 

g^AI 19X1 

(72) gSXF ggf^ 

#g^E g^AI 1^7 503X1 L6^£x{l ^WI^Af B§ 8252 

§§^E *j?A| gq^? 503X1 L6«H£x{| feWI^AI- Bg 9152 

(74) CHEI°] 



(54) Mga^H 3i^g^ 



OKI- BxHH22tf|- i^KM 

* ■ 





SUM/ 

Ela LHXI E1cfe SEH E± ^HXI^Ei 4£SSE.. 
E2a LH XI E2d= g ITS H± MS!X|±E1 4£BBE. 
*+*ES°J ^^Oil CH£J ^2^ 
21:715 22:gEi»^ 
Z3:UHH6ras|- 24:1 
25:Bfitet 26:71I0|ea^ 
27:4h»Wfl 28:DaSflEia 
29:§^S!£E|AK)IE 30:j3SS2li+^ 

3i:nfeE ±^ a naiei 32:7a^E ±± a Eaiei 

S30I ^Sttr Sf J SOW 532! & 

« ghao s ^ E?HX|±Ei H£»BM mi ^S1 33EP0B B£» oHl, 0.25 J »5 oiara a 

I MixUEItHlAI eXHHS^g 7Hfi*R=U qS«tE« « S± ^XI^Ei EIS^M H« 2101 Q. 

6-1 



^2QCD-00I9080 



gafsjog, &± MgHW^EI^ 7(1 01 E, HfeE 3 TflfeE ii/EEflam SttfKH ?4E|0l, 3 TBfeE 

a =efl°l2J S>AKH| 2|f> Bxa^fi2fS 2!Sfl O.sJnOISeOOAJs 3 SSOI gOISOT SPfl £10), 01 
2). g-§ SeH^e^ M?HX|^E1 15»Bi S^S* ESi 4A0S1 £3513 Ds2f ©Q. 




E5II 471 g*{4i StFe{-(8), S£S!£!EIAK]|E(?) S Q§g*iEI£(6)g IHEiySK)) 471 §(4)21 g© 

jE ois^ssses, 471 a(4)o« g^e oisg oisssshm 




01 ^4£!Q. 

oisk 47m goi 74s sai e± eshxi±ei aiigsg m □ 4*iisi astta. 

375), ElaOfl EA|?i H121 ©01 EIS 4'EI5 715(1 )2| 4^ ©E5»SK2)t S*tSK)l £± §3 

S&S S&S ^eihs^s seism. □ BBxi±Et« S7isj«£ BEiAiaa. 

3 q§, 471 ms ^eis 7iB(i)2i 4^011 mm^s-etom sf ioo + °i j?jjos s*t*m, 3 huh^s 

Sf(3)g 0I£?3 tHfflg AlgShS OlS^SggES, JUS SSI 0|gg 0|g?£J£.O. oitu oisss 
ggH g±(B)g 300KeV°| OHUXIS, 8.0E12/cnf2| ©0| E|E^ OIS^BSKM HIS S(4)§ 
3 OS, ElbOll EAI^ blSl- ©01 471 tfffl£.HW)g Sl^SKJl, 3 51^21 ttltJ l(4)g ItgAI?! Q 
§, 3 §(4)11 §E^Sl-ef(2)2J 4^2 SOU 71101 S<ys|-St(5)g 70+21 ^JMS gSJSKil. 3 711 01 M 
i+»S|(5)2| 4^011 ai§£EI5(6)g 503+21 ^JHIS S*tSKM 711 01 MM S4SPt, 3 01g4'EI5(6) 
2| 4*08 a^ESfe'BIA10IH(7)M 1000+21 =JJOS S*t*JO. OIIDJ 8±E3*!EIA|OIE(7)= 01^21 HHdS 

gtHiAi HH^sh »ioim2| s^Tatm gois ^vm t>m 9 a. 

S£h Tll^oHAI 471 S±ejj£E|AK]|E(7)2| 4^ (HI l5^(8)g S*ffiQ. 01 till. §»Sf(8)3[ 1^0! | 
EIAl6lE(7)2J ^25? 21 mm 2|oB 3 El A10IE (7)011 £401 WgSftl ©EH 

Xj273°^5l^(? )g $, 3 §5^(8)g 1500+.2I ^JJBS §*ft!-E>. 0121 ©01 §*t*J 

■SbkBJsi oi¥?B2j alas §§5ioi 471 BieiaEiAwiEW a 71101 son OISOI ?EJEI= 
sg g-Aieis s?©g 

3 Qg. ElcCHl EAIti U121- ©01 471 g=T*! S&^(8)2| 4f M 5Sa^M(E30IEAjm Eg, 

i a- sj s 45 leu sb eg ^4sm, a meoi ssa Esaw^Mg 4Z|oi^hs§^ 4^s|°s, 

471 §*rS S»e«8), HS7asrtfaeK7'), g^S!^ElAK)l=(7), a©S£EI5(6)g 421 
SlCfl 471 1(4)21 4^59-011 ^|X|S1= fflSS S4tlO. 

n am 471 ssie«8)g ois^ej di^h, 471 7iioiMi+aei-(5)g ois^ejbHQis A>gm= ois^s 
sg^M i^g oili 47; iT4Toii ^ssioT «se ±± sj Eaieiom «4tio. oitm ois^ess 

41.71 ^(4)2j ggoj gi(B)21^ OB 2!(P)1 20KeV2| (HIUXIS, 5.0E13/caT2| gSfg ^2J 

3 D|, EldM EAItt H121 ©01 471 TilfeE ±± S EBlie!(9)ll Q!§^BI5(6), 
S^e!fEIAK3IE(7), §S1^(8) 5j#^i71 S(4)2| 4¥SSM litl^g g^Il 244^101 

471 CHg*!EIS(6), §>:a!^EIA10IE(7). HS^^tl^C?'), fl»^(8) ?5# : ?22| gj20fl §tl^ 
*^(10)g ^4ti-Ll. 

□ Om, 471 §5iet(8)21 gfl^ ^«(10)g O|£?S01±3S, 471 71IO|M<y-5l^(5)g OlS^SbHitl 

s Aie§i= ois^ejggEs 3se as i^i oisg oig^&jsra h^e ±± a Eai°!(ii)g s 

StJCF. OIUB ^2JE|= OISS dli(As)0|O1. OIS?a01IUXI£ 50KeV, ^2J£I= S£ 2.0E15/ra7HS « 
01^21 SSOIIAI^ g&st^2| g*f]ll, 3 S&aHHW §4ol3, 3 gBSSs Sol 471 3SE 

§6lg7B lis, ©32 tim ©Ol =jaHMK55rt channel effect)2| ©4g^S i?J2| ^401 gSfEIS 
= Mgll oiga = 301 /^ejsj OlS^ejg gsg HQQ (lightly doped drain) S4SI-7I *1*i 7fl 

oi2> ©^ ssisg s^jtj- e ©gs aiHS^e aa^^s sssioi ±W2| oiahshhie gg© 01421 



6-2 



^2000-0019080 



sasi se zt& 

12* 9= ^EIS 

9| ^SB?112f; £71 ?U0|Mtf&st2J £^0« ?0OI3S^Ii]@g 7flO|3«£9W2K £71 711013 

og igsoiS 3£E ii 3 Eefl2!2f 3 3SE S Ey°J2| «25°3^E1 £71 32!xl^£2| 
K32I aOIJCT 9\m\= SISE ±± a EM°]g §£SF= §£9*lg St^KM ^£^£ 

3JW iJ-£2|£ 223, 01 2f 9£ g ITSg ESg £AflSI gS^9 9Q. 

E2a LHXI E2d= H Hi Eajjq^sj H|£gg 4=£S9£3AI. 010)1 EAI§e U121 901 715(21) 
21 £^O0 @E£®SK22)g SSSKM ±A>71 SSI' ajEIMgejg 32JSH1, 3 ^EJMS^y ^Ofl B) 
l^TOi 1^4: slgOISSSg €*H US §21 l(24)g B?ll(E2a)21; £71 

S (24)21 nkw §£M2«25}g §^12, ilHySKM £71 1(24)2| g°j-£±^g higAJgJ 3 igc 

ggfl JflO|E/+as«26)2| ^SM ^»ef^(27)# g£61= E»71l(E2b)2h £71 U2l^(25)g HITIsl 
5r§7l tHffl&ae«23), 7flO|E>+aef(26) a (27)2| £*aE!IH! DgSg35(28). §±U 

^eiAK3i l =(29) a ns«sr^a-^(30)# §*rsi= b?ii(E2c)2^ xra^2isg# gtfl £71 

oi £= (29) a ogsgee(28)g q*mii. £7i ns7aei^a^(30)s ois^so^a, £7i 

SlMe«23)g OllsSUUHS A*goHr »feE a USE g£g 0|£g £»3£3 ?£JS|0J 1(24) 

2i ss^eofl ?i*mi-= sfeE ±± a Eaejonai a si^on «se ±± a Eeoe!(32)g 

tJgsfe 9?ll(E2d)g EtmOl 

01 oK £7121 901 g l 1 ? 2± 32jX|^E1 SISgmig § □ £ Ail SI 

E2aDil EAItt U|2|- SOI HIS 715(21)21 gE#5^(22)g ^£SKH £»7|- SSH ^El 

S2JSH1, II SilEIHSeiOil SaEl= S± geiXl^EIM S7|Sl»S gEIAiaCK 

H dm. 4^1 et|E|Mg^2| 4^011 BlIHi+aet(23)s 100+21 =13 g*T*l °. g^M 0IS5SS # 
5(1 l(24)g *jS£tCh 0IUH2J OlS^ejSSc Si(B)M 45GKeV2| OflUXIS 8.0E12/cai s 2| JH^&g 

oig^a^Q. 

3 Um. E2b0fl EA|*H d*2f ^01 £71 1(24)2| £^(HI 1S1SJ-(25)S 500+ 2) £=«£ S*tSm, A1S£ 
^Sgg SoH HEiy«KH £71 1(24)21 SSf^S bigAlgJD. 

n zm, £7i2f ss ii^ss^s tss k 24)21 g^s^s eehxi^i^^ §?Hfl?ii sstta. 

Ollffl M?Hjq^52| SOI^ 1500+OI 2|E^ tiO. 

n am, £7i Ma*i^52i lh^oii 3 ^)Hi7i ioo+di eie^ 711013^^(26)^ s=rsm. a 
Maximo!! 2s«srd+9^s e*ism a^^zjthoi £7i Msjfl^ ^smi «st^ »ioi3i+a^(26) 

2| siSOII 9IXISHD1, □ ^)W7h 500 + °i ^5|^^(27)g SSt^D. 

3 am, E2c0fl EA|*mF2! SOI £71 ltf^(25)g SI7ISHI. £71 miili+£h2t(23), 7j|0IM^5J(26) 
3 <y-thS|^^(27)2J £«2!3Cm P-gggEI5(28)g 500 + 2| =13 B*fo[Il. TW^MM £71 CHS*! 
E| a (28)2) £«M ^])«7h 1000+2] g^S!4'aAH)|E(29)g £71 g±0!£E|AK)|E(29)2| £ 

^oii i5oo+°i <=wm sr= ns«£rd+t*5t(30)g s*f^a. 

H Chg, E2d(HI EA|« Idl2h 901 AI2^2[5§g gSH £71 1(24)011 «£t^ 3?!i*l^22| £^M& 3 
EH@OI SSshE^. £71 3S7a2|i.^5t(30), S^O^E|AroiE(29) a C19S^EI5(28)g ^zttlQ. 



3 Qg, £71 3S732|<iHa5t(30)g 01=^01^3- £71 bHffli+the|(23)g 0IS5Stflffl3 Algoh^ 




a E012i(31)g «£^Q. 

Oltll £71 73feE 2J!S g*g OlS^gJSSS 3 0IS?ej0im^l7* U|515Sj g 120KeV3 5.0E13/ot7H2| 
2!(P)0ISg OlS^ejSKH, £71 3feE ?!« g^g OlS^EJSg^ d|i(As)0ISg 5CKeV2| 0IIU^3 
2.0E15/cm = 2| ?H4=3 OlS^atH^. 

£7lt!" UI2I- 901 e SSc 101 SSIXI^ZEg tJ£SKM 3 3e!fl^i0il 7fl0|3g ^£o!3, 3 7H0I3 




B-3 



^2000-0019080 




«=h» i. _jEI__S2}OI §2)9 7I5M1 i^I OlS^Ss WSB ^,__!2| 11 _!4oh_: »IS.4B?a_*; 

I5i a2j ^«saS5j e§*^si *«sm. _i <__<*r_-=i uma a siaou 7_oi!_*_s.st_. s*r 

s°l ISIHI 5 - ______ 

oil Issf -_2_ s1_aiei_h 'S^b'±± s Eeoeisi as®_-^Ei 4?i mbm^-ssi »_!2i 301 

J)U| $|*|o!-_: 7H _s-£ _^ SJ =ffll_!_> ««Sh_r flO-J?2 «4B?I1_f Stl-KM 1! 2ttf i_2£ «. 
= 2__ _=__XI__E1 H1_L&_!. 

g^fj- 2. SI ItHHI SICHAI, 471 1_!_B^_: 471 *JEI_-25}2| 4*011 100 + °l ^IHI ft ?J= tfffit. 
f^fr S^tJ- 3 HUb^etif 5*1 471 ?S!EJMS51(H| grtOIgs 450KeV2| OtlUXI-L 8.0E.2/cm-J 

«W 3. 1 ItHHI SiCHAI, 471 »10|_[_!-_P| fj4_WIC-A| _!_o)_r _=. __ X|^?_E __ H 20171- 1500 4 
01 SIS-H ««Sh_: 2!S t>\= 2± __SiJ73__E1 HI21_i_. 

4. m 1« £= HI 3SHM1 SiCHAI. 471 __gH«^-__. 471 S4_! H2I fe^Ofl tfffli. 

ast o| A^(m 500+2J =1S S*f.m, Ara^SSs USD II El g .KM 471 12J _-2f4¥lf t-sAI 
2! OH, 3 in_t_! Iff 3^^J2itfO) _JSS(_: 2ie ^S2S _._- M?HX|__rl Hl-i^g. 

g^s 5. hi i*hhi sum, 471 Tiioi-ie+asfs _i j?jj.7|- ioo + oi eisl^ s«w 211? ^s^s 

= 2_- _s_!XI___l H___tB. 

t!^ 6. HI 1_HHI SiCHAI, 47| £*_*9te«l *!«9?l_: 47| EBSI?£S. LHVOil H_^_r<__|-5ji! 

=_rsm, n =jjo^ 5oc + oi eie^ s^^i-o, sss. 21 f? tm e_- m_!Xi_-Ei jo__s- 

g^tf 7. HI ItJOil SiCHAI, 471 »|OI_LS^neS= 471 I__!X|:?27|- fJ4S 12| 4*011 Di__E| 
= §__Efl£eiAK>IE, Il£*l_. tfihem ^ 500+, 1000+, 1500 4 2| =J]flii S«|«H1. M2i!ZtI_i 
i«| HEiy-Kfl _!4_f 2if Sh=: _LS!X|_.E1 Hli_"_l. 

8. HI \%W SiCHAI, 471 _)Cia^i «S£ 0|2^2J_h§s °lO|gf? 120KeV2| 

OlS^ejMUXIS 5.0E13/an ; _J 01 2^ II ?_ISfe 21 fj HS-isI «h_: H_. M?HXI_.Ei HI2^ 

fcH 

___r__y 

___Ti_*fe 




ImUl iMi! 



6-4 



^2000-0019080 




7 6 9 




P+ 



I j i II 



23 





6-5 



^2000-0019080 





31 32 26 27 23 



6-6 



